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Abstract of JP4131924 

PURPOSE:To freely move a shift with no limit received on a desk without using any mouse 
board by providing a frictional vibration generating means and a frictional stress generating 
means on the contact surface of the mouse to the desk and detecting the moving direction of the 
mousebased on the value and the direction of the frictional stress. CONSTITUTION:When a 
mouse 1 is slid on the surface of a desk, the frictional vibration signal produced by a frictional 
vibration generating means 4 is converted into a mouse moving speed by a moving speed 
detection means and outputted. At the same time, the frictional stress signal produced by a 
frictional stress generating means 5 is converted into a moving direction signal by a moving 
direction detecting means. These moving speed and direction signals are applied to an 
electronic computer for the display of the position of a mouse cursor. Thus this mouse device 
can be used on the surface of an ordinary disk without using any mouse board. 
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(From line 10, upper-left column, page 3, to line 11, 
upper-left column, page 4) 

Fig. 1 to Fig. 5 show an embodiment of the present 
invention. A mouse 1 is made of a synthetic resin such as 
plastic. Within the mouse 1, a semiconductor device 2 is 
incorporated, to which an external switch button 3, a 
built-in vibration detector 4, a stress detector. 5, a power 
source 6, and a connecting cable 7 for connecting to an 
electronic computer side are connected. 

Fig. 3 and Fig. 4 show a detailed structure of the 
vibration detector 4, which is provided with a cap 41, made 
of a synthetic resin having a high friction coefficient 
such as rubber, for generating a vibration by a friction 
produced on a surface contacting a desk when the mouse 1 is 
slid on the desk, and with a vibration transmitter 42, made 
of a material having a strong rigidity such as metal or 
plastic, for transmitting a vibration generated at the cap 
41. Also, a vibration body 43 which is made of a member 
which exhibits high resiliency, such as a thin metal plate 
or a thin plastic plate, and vibrates when a vibration is 
transmitted thereto from the vibration transmitter 42, a 
vibration detecting sensor 44, made of a polymeric 
piezoelectric film, for detecting the vibration generated 
at the vibration body 43 and converting the vibration to an 
electrical signal, and a securing base 45 for securing each 
component, are provided. 

The power source 6 supplies energy necessary for 
operating each of the above components, and is connected to 
the electronic computer side with the connecting cable 7 
upon operation. 

BEST AVAILABLE C 



Fig. 5 and Fig. 6 show a detailed structure of the 
stress detector 5, which is provided with a cap 51, made of 
a synthetic resin having high a friction coefficient such 
as rubber, for generating a stress by a resistance against 
a friction produced on a surface contacting a desk when the 
mouse 1 is slid on the desk, a pressure/stress converter 
52, made of a material having a strong rigidity such as 
metal or plastic, for generating a stress in a direction 
opposite to a proceeding direction of thei mouse 1 as a 
result of a friction resistance at the cap 51 and 
converting the stress to a pressure, and a pressure 
transmitter 53, made of a material having a strong elastic 
force such as rubber, for transmitting the pressure 
generated at the pressure/stress converter 52. Also, a 
distribution-type pressure sensor 54, having pressure 
sensor elements 54a, 54b, 54c, 54d arranged in a two- 
dimensional array, as described below, for detecting a 
pressure distribution with respect to the pressure 
generated at the pressure transmitter 53, and a securing 
base 55 for securing these components, are provided. 

Fig. 7 shows a circuit structure of the semiconductor 
device 2, which includes an interface 21, a button input 
processing part 22, a vibration information processing part 
23, a stress information processing part 24 and a power 
source 25 . 

The interface 21 converts a processing result of each 
of the above-mentioned components to a cursor controlling 
signal, and transmits the signal to the electronic computer 
side through the connecting cable 7. The button input 
processing part 22 processes input signals of a plurality 
of switch buttons 3 of the mouse. The vibration 
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information processing* part 23 processes a signal from the 
vibration detector 4 to detect the movement and a moving 
speed of the mouse. By adjusting a gain at this part, a 
ratio between an actual movement of the mouse and a moving 
distance of a mouse cursor on a screen of a display device 
at the electronic computer side can be freely adjusted. 

Fig. 8 shows the vibration detecting sensor 4 4 and a 
detailed circuit structure of a vibration information 
processing part 23 which processes a vibration detecting 
signal from the sensor 44. The vibration body 43 is 
provided with the vibration detecting sensor 4 4 made of a 
material such as a polymeric piezoelectric film for 
converting a vibration of the vibration body 43 to an 
electrical signal. The vibration detecting sensor 44 is 
provided with an electrode 4 4a for obtaining a signal. A 
voltage signal from the electrode 44a is inputted to the 
vibration information processing part 23. 

The vibration information processing part 23 includes 
an impedance conversion circuit 231 for removing noise, a 
vibration signal amplification circuit 232 for signal 
amplification, a threshold value level setting/adjusting 
circuit 233 for adjusting and setting a threshold value 
compared to the vibration signal, and a pulse conversion 
circuit 234 for converting a signal exceeding the threshold 
value, which is inputted from the threshold value level 
setting/adjusting circuit 233, to a pulse signal. The 
pulse train output from the pulse conversion circuit 234 
can be obtained to represent moving speed information. 

(From line 11, upper-right column, to line 1, lower-right 
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Fig. 10 to Fig. 12 show another embodiment of the 
present invention. In a mouse apparatus of this 
embodiment, a mouse 101 is provided with a vibration plate 
103 and a deformation part 104 in addition to a switch 
button 102. Within the mouse 101, a vibration generating 
device 105 for vibrating the vibration plate 103, and a 
deformation generating device 106 for deforming the 
deformation part 104 are provided. 

The vibration plate 103 is provided at a portion of 
the mouse 101 contacting a palm of an operator, and is 
connected to the mouse 101 through a diaphragm 107, as' can 
be seen in detail in Fig. 11. The vibration generating 
device 105 is comprised of a yoke 108 secured at the back 
surface of the vibration plate 103, and a voice coil 109 
for vibrating the yoke 108. The yoke 108 is vibrated by 
energizing the vibration voice coil 109, and thereby, the 
vibration plate 103 is vibrated. 

The deformation part 104 is made of a soft material 
such as rubber, and is provided at a side portion of the 
mouse 101 which can be touched by fingers of an operator, 
as can be seen in detail in Fig. 12. The deformation 
generating device 106 includes an electromagnetic plunger 
110, a lever 111 rotated by the electromagnetic plunger 
110, and two columns 112 which are translated in parallel 
in accordance with the rotation of the lever 111. The tip 
portions of the columns 112 are fitted to the back surfaces 
of the deformation parts 104 so as to deform the 
deformation parts 104 toward inwardly and outwardly. 

Also, 113 represents a ball, and 114 represents a 
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connecting code to the electronic computer side. 



(Lines 6 to 18, upper-left column, page 7) 

Fig. 16 to Fig. 18 show another embodiment of the 
present invention. In place of the signal processing part 
117 in Fig. 13, signals r, g and b in proportion to the 
amount of red, green and blue colors at a cursor position 
(x, y) are outputted. In response thereto, three rubber 
coat portions 104r, 104g and 104b are provided on the mouse 
101, and further, three sets of plungers 110r, llOg and 
110b and levers lllr, lllg and 111b for driving the rubber 
coat portions are provided. By moving the plungers and the 
levers by the displacements in proportion to the r, g and b 
signal values amplified by amplifiers 119r, 119g and 119b, 
color at a position of a cursor on a screen of a display 
device can be understood by feeling. 
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